Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. population data to all hospitalizations among active duty Army soldiers. Results: We found the following frequencies for specific mandible fracture locations: angle 35.6%, symphysis 20.1%, subcondylar 14.2%, body 12.7%, condylar process 9.1%, ramus 4.5%, alveolar border 2.7%, and coronoid process 1%. The mechanisms of injury were separated into seven categories. Fighting accounted for 36.2%, automobile accidents for 18.6%, athletics for 13.6%, falls for 9.7%, motorcycle accidents for 3.1%, other land transport accidents for 3% and miscellaneous causes for 15.8%. A fewfracture locations appeared to be associated with specific mechanisms. Of 82 alveolar border fractures with known mechanisms, 37% resulted from automobile accidents. Of 1,094 angle fractures with known mechanisms, 48.6% resulted from fighting. Our data show that the vast majority of fractures were isolated to one location. 3,593 (82%) have only one fracture recorded, 764 (17%) have two fractures recorded, 21 (.4%) have three fractures recorded, and 3 (< 0.1%) have four fractures recorded. Associated injuries were rather common and included facial lacerations 1,236 (36.2%), non-mandible facial bone fractures 733 (16.7%), intracranial injury 402 (9.2%), internal injuries 229 (5.2%), fractures of the upper limb 295 (6.7%), fractures of the lower extremity 302 (6.9%), and cervical fractures 26 (0.6%).
Objective: We present the frequencies of various types of mandibular fractures along with associated mechanisms and injuries. Methods: Retrospective analysis of 5196 mandible fractures in 4381 patients extracted from the Total Army Injury and Health Out¬ comes Database (TAIHOD), a comprehensive data¬ base developed by the U.S. Army Research Institute of Environmental Medicine (USARIEM) that links pop¬ ulation data to all hospitalizations among active duty army soldiers. The database is based on the ICD-9 CM coding system. Results: We found the following fre¬ quencies for specific mandible fracture locations: an¬ gle 35.6%, symphysis 20.1%, subcondylar 14.2%, body 12.7%, condylar process 9.1%, ramus 4.5%, alveolar border 2.7%, and coronoid process 1%. The mecha¬ nisms of injury were separated into seven categories.
Fighting accounts for 36.2%, automobile accidents for 18.6%, athletics for 13.6%, falls for 9.7%, motorcycle accidents for 3.1%, other land transport accidents for 3%, and miscellaneous causes for 15.8%. A few frac¬ ture locations appear to be associated with specific mechanisms. Of 82 alveolar border fractures with known mechanisms, 37% resulted from automobile accidents. Of 1094 angle fractures with known mech¬ anisms, 48.6% resulted from fighting. Our data show that the majority of fractures were isolated to one location. Only The mandible has been reported to be the most com¬ monly fractured facial bone in blunt trauma.1,2 The two predominant mechanisms for these injuries appear to be assaults and automobile accidents, although rates appear to vary by local population. In studies with a large contri¬ bution of patients from rural areas, automobile accidents appear to be the predominant mechanism. Studies that include mostly urban populations report violent assault as the predominant mechanism.1,3"7 Thus, demographic fac¬ tors may be especially important. Reported risk factors for mandibular fractures include race, socioeconomic level, history of drug abuse, and driving while intoxicated.2 In this article we look at a specific population of which there are no previously reported studies of mandibular frac¬ tures, the active duty army.
While any given population studied may exhibit a preponderance of one injury mechanism or another, it is not clear which mechanisms are associated with any given type of mandibular fracture. By examining a large popu¬ lation, this article analyzes fracture locations with respect to injury mechanism or activity at the time of injury. We draw our data from one of the largest groups of mandible fractures yet reported in the literature. We report data from a multicenter 18-year retrospective analysis of 5196 mandible fractures among 4381 active duty army soldiers from 1980 to 1998.
MATERIALS AND METHODS
Cases were extracted from the Total Army Injury and Health Outcomes Database (TAIHOD). This article relies on the ICD-9-CM9 coding system for re¬ cording injury type and the STANAG 2050 system10 for recording injury cause and activity. Each patient record includes a maxi¬ mum of eight diagnosis codes (ICD-9-CM) and a single injury cause code (STANAG). The criteria for selection of the cases were based on the presence of an ICD-9-CM code between 802.20 and 802.39 in any of the eight possible diagnosis fields. This allows precise fracture classification (based on ICD codes), analysis of associated injuries (using secondary diagnosis fields), as well as evaluation of activity or cause associated with various fracture types (based on STANAG cause codes).
The ICD-9-CM coding system, seen in Table I , allows clas¬ sification of eight mandibular fracture types. Fractures may oc¬ cur at the condylar process, subcondylar region, coronoid process, ramus, angle, symphysis, alveolar border, and body. For the anal¬ ysis of fracture types by location, we rely on the electronic patient records to specify each individual ICD-9-CM code and do not include the multiple site code (802.29 and 802.39). Unfortunately, not all fractures in our series were classified. There are 2118 that were either unspecified or given the ICD-9-CM code to denote multiple fracture sites. The remaining 3078 fractures were used in calculating the frequencies of fracture location and number of concomitant mandibular fractures.
RESULTS
As demonstrated in Figure 1 , men were responsible for 96% of the hospitalizations for mandibular fractures.
The average age of the injured population was 22 years old (range, 17-50).
We found the following frequencies for specific frac¬ ture locations: angle 35.6%, symphysis 20.1%, subcondy¬ lar 14.2%, body 12.7%, condylar process 9.1%, ramus 4.5%, alveolar border 2.7%, and coronoid process 1% (Fig. 2) .
The mechanisms of injury were separated into seven categories: automobile accidents, motorcycle accidents, other land transport accidents (including non-traffic acci¬ dents, tanks, transport vehicles, and so on), athletics and (Table II) . We next looked at each specific fracture location and found the distribution of mechanisms for each. 3%) . Intracranial injuries were seen in 403 patients (9.2%). These included anything from mild concussion to intracranial hemorrhage. Skull fractures account for the next group of associated injuries, occurring in 297 patients (6.8%). The next group of associated inju¬ ries is internal injuries to the thorax, abdomen, or pelvis, which occurred in 229 patients (5.2%). Fractures of the upper limb were seen in 295 patients (6.7%). Fractures of the lower extremity occurred in 302 patients (6.9%). Over¬ all, 13.6% of mandibular fractures had concomitant ex¬ tremity injury. A small amount of cervical fractures oc¬ curred (34 patients; 0.8%). All of these associated injuries are summarized in Table III .
DISCUSSION
The mechanisms of mandibular fractures previously reported in the literature vary considerably by population. For example, there appears to be fewer mandible fractures caused by violent assault in rural communities as com¬ pared with urban centers. In analyzing the data of this study, it is important to consider how the active duty army composition differs from that of the general population.
While the median age of 27 for all active duty soldiers is younger than the general population, the average age for soldiers sustaining mandibular fractures was similar to the general population at 22 years.1 '3,5 In this study, 96% of mandibular fracture cases were male, as compared with other studies reviewed which range from 75% to 81%. 1, [3] [4] [5] [6] [7] This is consistent with a predominantly male population in which women account for only 14.8%.11 The army pop¬ ulation may also be unique in other important ways.
There may be a greater ethnic diversity in the army than in many civilian study populations. the total active duty force numbered 491,707. Race distri¬ bution of all active duty soldiers was 60.5% white, 26.8% black, 6.5% Hispanic, and 6.3% of other ethnic groups. Army soldiers are selected for service and must pass a number of hurdles before they can enlist, including phys¬ ical mental screening and background checks for criminal convictions or drug use. Illicit drug use is strictly forbid¬ den and screened for rigorously. Driving while intoxicated carries a far greater punishment than for civilians; it will end a promising military career. Helmets and reflective vests are required for all personnel riding motorcycles. The use of seatbelts is mandatory for active duty personnel. The population described in this study differs from what may be encountered in an urban emergency room where there is a larger percentage of women, homeless people, people who abuse illicit drugs, and people who sustain accidents resulting from driving while intoxicated.
With regard to mechanism of injury, the majority of mandibular fractures in the army population occurred as a result of fighting. Given the demographic composition of the army, this is probably consistent with other studies. A survey of the literature reveals that the two most common causes of mandible fractures are assault and motor vehicle accidents. Studies in which assault is the primary mech¬ anism include those by Fridrich, Haug, Lim, and Scherer. These papers collected their data from urban populations. Studies in which motor vehicle accidents are the primary cause include those by Olson and Zachariades. In contrast, the source of data for these papers includes greater con¬ tribution from surrounding rural communities. The differ¬ ence between mechanisms in these studies seems to re¬ flect the local demographics of the reporting institutions rather than the nature of mandibular fractures. Although most bases are not in urban centers, fighting as a mech¬ anism predominates in this study. We speculate that might be the result of a young population undergoing combat training. It is important to note that the 18-year period of 1980 to 1998 captures the army population dur¬ ing an interval when large-scale military conflicts were rare. Only Operations Desert Shield/Desert Storm were important contributors to morbidity during this interval.
In fact, only seven of the mandibular fractures in our study occurred as a result of armed conflict. Our study would almost certainly have several different results if this were not the case. The army is, however, constantly engaged in hazardous training and peacekeeping mis¬ sions. In addition, young males are the group most fre¬ quently involved in physical altercations.
While it is apparent that the local population will affect the predominant causes of mandibular fractures, it is not clear if the mechanism of injury will affect the type of fracture sustained. To attempt to answer this question, we looked at each of the seven fracture locations and calculated the frequency of causes for each. As can be seen in Table II , each fracture location shares a similar distri¬ bution of injury mechanism. The data collected does not suggest many differences among the mechanisms for each fracture location. There are, however, two sites about which we may find some differences.
Fighting appears to be the major cause of fractures of the angle. While fighting is the most predominant cause for nearly all fracture locations, a significantly greater proportion of angle fractures come from fighting than is seen at other sites. In addition, angle fractures represent the majority of fractures caused by fighting. Of the 1274 classified fractures caused by fighting, angle fractures account for 41.8%. This shows that there is a strong rela¬ tionship between fighting and angle fractures. Ours is not the only study to suggest this. In all the studies shown in Table IV , the angle is either the first or second most common location of fracture. All studies, except the one done by Olson, list assault as the most frequent mecha¬ nism. The majority of fractures in Olson's series were caused by automobile accidents, thereby skewing the data toward that mechanism. Perhaps the lateral blow caused by a fist accounts for the fractures in the area of the angle. The second most common cause of angle fractures is sport¬ ing activities, accounting for 20.2%. Conversely, of 522 classified fractures caused by athletics, the majority in¬ volved the angle (42.3%). In our study, 37.9% of the sportsrelated fractures came from football, 16.3% from basket¬ ball, and 16.3% from softball. All of these sports have the potential for lateral blows to the mandible as well. It is interesting that only 8% of angle fractures come from automobile accidents. This agrees with the lateral blow hypothesis, because most automobile accidents will cause an anterior blow. Of note, 24.6% of all angle fractures were open.
While alveolar border fractures account for only 2.7% of our cases, we still have a sample of 82. They are re¬ markable for being the only type in which fighting is not the predominant mechanism. The majority (37%) is caused by automobile accidents. This was followed by 18% from fighting. It can be seen that alveolar fractures are twice as likely to occur from automobile accidents than fighting in our data. When looking at mechanisms, it can be seen that alveolar fractures account for 7.9% of 381 classified fractures caused by automobile accidents and 1.2% of the 1274 classified fractures caused by fighting. This shows that nearly seven times more alveolar frac- It is important to examine which injuries are associ¬ ated with mandible fractures to aid in their early recog¬ nition. The percentages of related injuries found in ours and other studies may be seen in Table III . The most common associated injuries are facial lacerations in our study and those by Haug, Fridrich, and Olson. This type of injury is not likely to be missed on examination. However, other facial bone fractures could potentially be missed. This group is the second most common associated injury at 733 patients (16.7%). It makes sense that the maxilla is the most frequent of facial bones to be injured when one considers its proximity. The percentage of nasal and or¬ bital blowout fractures is curiously low, considering that the majority of mandible fractures result from fighting. This may be a result of inaccurate coding. One would be remiss to fail to diagnose an intracranial injury consider¬ ing its prognostic implications. It must be noted that nearly 10% of our patients did indeed suffer an intracra¬ nial injury. These include anything from a mild concus¬ sion to intracranial hemorrhage. In contrast, we only found 0.8% of our patients to have cervical spine injury. So, while it is always important to consider c-spine injury in patients with mandible fracture, it is even more impor¬ tant to pay attention to mental status in these patients.
Of note, in every study mentioned, motor vehicle accidents are the predominant cause of mandibular frac¬ ture in which there is an associated injury.
The ICD-9-CM coding system, on which our data relies, is simultaneously our greatest strength and weak¬ ness. Its advantage is it potentially allows for very specific Laryngoscope 111: October 2001 fracture classification. Unfortunately, the quality of infor¬ mation is reliant on the accuracy of coding clerks retro¬ spectively interpreting physician notes and assigning codes. This potential variation in coding is compounded by our data being pooled from a large number of institutions caring for army soldiers. Fortunately, the large numbers in this study limit the importance of any variation in coding practices.
CONCLUSION
Our data, obtained from the active duty army, is based on similar demographics as previous studies of ci¬ vilian populations with respect to age, sex, and mecha¬ nism of injury. Therefore, our results should be applicable to the civilian community. Young males aged 20 to 29 are the predominant group of people sustaining mandibular fractures. The two main mechanisms that cause mandib¬ ular fractures are assault and motor vehicle accidents with the majority of studies, including our own, listing assault as the number one cause. Fighting is closely re¬ lated to angle fractures, accounting for a greater percent¬ age of them than for other fracture locations. The majority of alveolar ridge fractures come from automobile accidents as compared with other mechanisms. The majority of mandible fractures occur in only one location at a time. Facial lacerations are the most frequently associated in¬ jury. As many as 10% of mandible fractures are associated with intracranial injury. Cervical spine trauma was seen in only 0.8%. Whenever there is an associated injury, automobile accidents are the cause in the majority of the cases. Twenty-five percent of all mandible fractures are open.
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